Altered pituitary-adrenal interaction in nocturnal asthma.
Increased airway inflammation at night contributes to the nocturnal worsening of asthma, but the mechanisms regulating circadian variations in airway inflammation are unknown. We hypothesized that altered hypothalamic-pituitary-adrenal axis function serves as an endogenous controller of inflammation in nocturnal asthma. Patients with nocturnal asthma (n = 7), patients with nonnocturnal asthma (n = 13), and healthy control subjects (n = 11) adhered to a regular sleep-wake cycle for 1 week. Corticotropin and cortisol levels were assayed every 2 hours for 24 hours. Low-dose corticotropin stimulation was performed. Circadian hormonal flux was analyzed by means of cosinor modeling and calculation of the area under the 24-hour curve. Corticotropin peak levels and areas under the 24-hour curve were significantly increased in patients with nocturnal asthma versus values in patients with nonnocturnal asthma and control subjects. Patients with nonnocturnal asthma demonstrated significantly increased areas under the 24-hour cortisol curve when compared with control subjects, but peak cortisol levels did not differ between groups. Cortisol levels after low-dose corticotropin stimulation did not differ between groups. Corticotropin and cortisol levels were not correlated with the degree of physiologic impairment. Nocturnal asthma is marked by increased corticotropin levels that are not accompanied by commensurate increases in cortisol levels. This observation might indicate blunted adrenal responsiveness in the nocturnal asthma phenotype. Conversely, adrenal response to corticotropin might be enhanced in nonnocturnal asthma, attenuating nocturnal worsening of airway inflammation.